Methods

In vitro stability
The 900 µl of different types of CS NPs (100 μg/mL) were mixed with 100 µl of PBS (100 mM), fetal bovine serum (FBS) and incubated at 37 °C. At the predetermined time point, the size distribution was measured by DLS. Another 100 µl of GA and different types of GA/CS NPs (100 μg/mL) was mixed with 900 ul mice plasma and incubated at 37 °C. At the predetermined time point, the remaining GA was assayed by HPLC.
In vitro penetration and cell apoptosis of 3D tumor spheroids
The method was the same as that in In vitro tumor penetration in 3D tumor spheroids. The 3D tumor spheroids were incubated by FITC HA-labeled (GA+DiR)/C F60% S NPs for 6 h. The nuclei were stained by PI to detect the cell apoptosis.
In vivo penetration and cell apoptosis of Heps tumor
The method was the same as that in In vivo tumor penetration of intratumorally injected GA/CS NPs in tumor-bearing mice. the Heps-bearing mice were intratumorally injected with FITC HA-labeled (GA+DiR)/C F60% S NPs for 24 h. PI was injected in situ for 2 h before anatomy to stain apoptotic nuclei. The p values show high levels of cell survival rate and no evident concentration-dependent cytotoxicity in four formulations groups. 
